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Background and Aims: Avian Influenza (AI), an acute infectious disease of waterfowl, poultry,
animals, and wild birds, is transmitted zoonotically to humans. There are some reports on the HPAI
incidents in Iran: H5N8 and H5N1. The Iranian Veterinary Organization decided to vaccinate turkey
flocks after the outbreak in high-risk provinces in Iran. The present work aimed to evaluate the
vaccine’s serum response in turkey flocks in the provinces of high risks.
Materials and Methods: From Tehran (no:1), Isfahan (no: 3), Zanjan (no: 1), and Mazandaran (no:1)
provinces, six broiler turkey farms were chosen and received the H5 vaccine (two times of
vaccination for each farm). From each flock, 15 blood samples were taken. The HI test was conducted
using 4 HA units of the homologous antigen and a U-bottomed microtiter plate.
Results: The antibody mean titers in the turkey farms previously receiving the vaccine were 1.23.
However, they were 5.05 for those receiving the immunization twice (significant difference; p<0.05).
Moreover, considering protection baseline 4, all flocks produced higher titer by injection of the
vaccine twice.
Conclusion: Integrating with other control measures like good monitoring and biosecurity programs,
vaccination is an appropriate and robust instrument for supporting control programs or AI eradication
in endemically infected countries. The regular post-vaccination surveillance was performed by the
Iranian Veterinary Organization (IVO), and the flocks were evaluated for silent infections.
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Introduction

ccording to FAO Statistics regarding
the turkey meat production industry,
Iran is in the third rank in Asia, followed by
Turkey and Israel (1). Over the last decade, the
industry has been developed and spread in over
eighteen provinces. The consumption of turkey
meat in 2007 was at 25 g per capita, and it was
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programmed to increase to 300-350 g by 2013
(1).
The lower infectious dose to cause the disease
might explain the turkeys’ higher susceptibility
(almost 10-fold less viral load for turkeys
infection compared to chickens) required for
infection (2). Avian influenza (AI) is an acute
zoonotic infectious disease in humans and
birds. AIV (Avian influenza viruses) contains
segmented genome located in the influenza
virus A related to the Orthomyxoviridae
family. Like poultry, wild birds and waterfowl,
most birds are vulnerable to AI (3-6). AIVs are
categorized into some subclasses in terms of
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their neuraminidase (N1–N9), haemagglutinin
(H1–H16) and nucleocapsid antigens (3, 4, 7).
So far, AIV subclasses producing acute disease
in birds with economic importance are H7 and
H5 subclasses. The birds-isolated H5 and H7
subclasses are with high pathogenicity (HPAI)
and with low pathogenicity (LPAI).
H5N1 is the illustrative subclass of HPAI in
Asia. It has advanced into over 32 clades
characterized by their haemagglutinin (HA)
genes (8-10). In China, a new H5N8 virus
(Dkk1203) was identified (2010), with genes
associated with the A/Goose/Guangdong/1/
1996 lineage H5N1 lineage in birds at live bird
markets. Assessing the phylogenetic tree
topology, longer branches were presented by
this virus compared to the formerly identified
2.3.4.1, 2.3.4.3, 2.3.4.2 subclades. The viruses
were allocated to 2.3.4.4 clade as stated by the
criteria of WHO/OIE/FAO) H5N1 evolution
working objective group (6). Initially, isolating
the HPAI A/ duck/Jiangsu/k1203/2010 H5N8
virus of the Asian H5N1 lineage (HA gene
belonging to clade 2.3.4) from mallard ducks
was performed, which is a live-bird market in
eastern China (2010). The live poultry markets
in 2013 in eastern China, were the first to
isolate new reassortant H5N8 viruses. The
virus was then found in poultry and wild birds
in Japan and Korea.
Phylogenetic analysis revealed two distinct
genetic HPAI H5N8 groups in Korea. Each
group was identified as virus: A/broiler duck/
Korea/Buan2/2014- like as group A and A/
breeder duck/Korea/Gochang1/2014-like as
group B. HPAI H5N8 viruses were introduced
again in late 2014, into Japan and South Korea
and were found in North America and Europe
(11).

In Iran, there are some reports on incidents of
HPAI as H5N8 and H5N1. First, the H5N1
subclass was found and approved in wild swan
corpse on passive surveillance in Iran on
February 13, 2006. Moreover, HPAI H5N8
was found in November 2016 on a commercial
egg farm in the Tehran province. According to
phylogenetic and genetic analysis of the HA
gene, the Iranian H5N8 and HPAI H5N1
viruses are related to the HPAI H5 virus clades
2.3.4.4 and (2.2.1, 2.2.2, and 2.3.2.1c), respectively (3, 5, 6). Recently, vaccinating the poultry against avian influenza is a reaction to
repeated outbreaks.
In the short term, vaccination campaigns are
successful. However, outbreaks have recurred
inevitably. The Iranian Veterinary Organization has decided Turkey flocks vaccination
(H5) in high-risk provinces (Tehran, Isfahan,
Zanjan, and Mazandaran) after HPAI H5N8 in
Iran as a control tool. The present work aimed
at evaluating the vaccine’s serum response in
the high-risk provinces layer flocks.

Methods
Sampling: Six broiler turkey farms were
selected from Isfahan (no:3), Tehran (no:1),
Mazandaran (no:1), and Zanjan (no:1)
provinces that received the H5 vaccine (2 times
of vaccine shots). The first vaccination age in
flocks was three weeks, and the last age was
six weeks. Blood sampling time was at four
months of age. Fifteen blood samples were
taken from each flock. Sampling details are
given in Table 1.

Table 1. Turkey flocks that involved in this study (Assessment of H5
vaccination)
Farm
Province
Time of
Time of
Sampling
Name
first
second
Age (Wks)
vaccination
vaccination
(Wks)
(Wks)
3
6
12
1
Isfahan
3
6
12
2
Mazandaran
3
6
12
3
Isfahan
3
6
12
4
Isfahan
3
6
12
5
Tehran
3
6
12
6
Zanjan
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Haemagglutination inhibition (HI) test: The
HI test was carried out in a U-bottomed
microtitre plate, and 4 HA units of autogenous
antigen in 0.025 ml phosphate buffer saline; HI
tires were given titer reference number
according to Kaleta and Siegmann (12).
Geometric mean titers (GMT) were calculated
for each group of serum samples (Figure 1).

Statically Analysis: Office Excel and
Graphpad 6 software analyzed the data. The
mean headline of the vaccine group was
compared with the two-time t-test vaccine and
the mean headline between the herds and
ANOVA to compare the data. P <0.05 was
considered a statistically significant level. In
this study, four provinces of Iran, including
Isfahan, Tehran, Mazandaran, and Zanjan,
were chosen. In each province, nine farms
were randomly selected. The broiler turkeys
were given the h5 vaccine two times. The first
vaccine is in 3 weeks and the second one in six
week. At the end of the breeding period (120
days) (Table 1), 15 blood samples were given
from each farm. Two ml of blood were given
from each bird. The samples were transferred
to the University of Tehran and were stored at
4 ℃ until examined.

Fig. 1. The titers of HI after two vaccination.
Farm Name
(Province)
Titer Mean
Std. Deviation
CV(%)
Individual titer
in each ≥4 (%)

Table 2. The HI titers of H5 Avian Influenza in different turkey flocks.
Farm1
Farm2
Farm3
Farm4
Farm5
(Isfahan)
(Mazandaran)
(Isfahan)
(Isfahan)
(Tehran)
5.22
5.66
4.11
4.88
5.11
1.13
0.81
0.73
0.73
0.99
21.64
14.31
17.76
14.95
19.37
88.88
100.00
77.77
100.00
88.88
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Results
The mean titers in the farms before receiving
the first vaccine were 1.23, while those that
received the vaccine twice were 5.05
(significant difference; p<0.05) (Chart 1).
Also, if we consider protection baseline 4, all
of the flocks (100%) could make it above it.
The lowest average titer was 4.11, and the
highest average titer was 5.66. Injection of the
vaccine twice also improved CV. The
percentage of individual titers in each group
above four was also calculated (Table 2).

Discussion
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Farm6
(Zanjan)
5.33
0.66
12.38
100.00

AIV is an emergent threat to public health. It
continuously causes outbreaks amongst
humans and poultry. Turkey is sold in Iran as
meat at the age of four months. HPAIVsinfected turkeys can be found dead with no
prodromal signs (13-16).
The common clinical signs of turkey flocks are
increased mortality, reduced water and feed
consumption, respiratory and diarrhea signs,
and depression. Turkeys' most specific (79%)
and sensitive (100%) signs included reduced
growth performance, depression, decreased
vocalization, huddling, yawning, swollen
sinuses, recumbency with an extended neck,
and mucosal secretions from the beak.
Similarly, the most dominant gross lesions can
be inconstant (14, 15, 18) and maybe different
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between chickens and turkeys infected with the
same virus (17). Turkeys should be examined
for HPAIV regarding higher mortality or other
indications in line with this disease, even when
HPAI is not specifically suggested by the
necropsy results (15). The expression and onset
of clinical symptoms can be different with the
virus isolate and dose (19, 20). In 1941, the
influenza viruses’ capability in agglutinating
erythrocytes was explained (21).
When influenza occurs, a lattice will be formed
by an erythrocytes suspension, and sedimentation will be failed, which is haemagglutination. There is a correlation between the
receptor specificity of influenza A viruses and
their capability in agglutinating red cells from
various animal species.
Previously, there has been less information
regarding turkey’s influenza vaccination under
field circumstances. In laboratory studies,
ducks and chickens have been protected
against lethal challenges by vaccination against
H5 influenza viruses (22). Factors affecting
vaccination consequences are the quality and
type of vaccine, vaccination dose, schedule,
and administration method. Notably, no single
suggested regime exists for HPAI vaccination
of commercial poultry in the endemic situation.
Immunity induced by vaccine is determined by
existing haemagglutination inhibiting (HI)
antibodies in vaccinated birds. Moreover, the
efficacy of the vaccine is generally reflected by
HI titers, which is correlated with protection
from virulent H5N1 challenges (23).
Regarding the manual minimum HI serological
titers of OIE in the field, birds should be 1/32
protected from mortality or higher than 1/128
to present a reduced challenge in virus shedding and replication.
This work revealed that it is essential to
vaccinate flocks vaccinated twice. It is essential to take into account different causes of
week response. The findings of this work could
present a baseline of 4 on average. Baseline
contributes to the veterinarians and veterinary
organizations assessing the vaccine and detecting the silent infection. The number of birds
protected from virulent challenges is the key
feature of an effective H5N1 vaccination
program, which is the “flock immunity level.”

The present estimation of this is that 60% of
the birds and more possess HI titers of higher
than 4log2 or spread of the H5N1 challenge
virus is decreased or prohibited (24). In our
study, all of the vaccinated flocks had HI titers
of ≥ 4log2 at 16 Wks and thus were protected.
Based on the results, we have silent infections.
However, protective immunity was then
declined, at a variable rate related to a degree,
and the number of presented vaccinations. It
was speculated that to ensure flock immunity,
it is essential to vaccinate 90% of a flock. A
high-quality vaccination is also required to
elicit a permanent antibody response (25). For
example, in Mexico, vaccination programs
have been underway against H5N2 epizootics
since 1995 (26). However, in the end, antigenic
drift was caused by widespread vaccination
from the vaccine strain, contributive to
vaccination failure.
H5N1 vaccination programs were instituted in
Southeast Asia, Hong Kong, Indonesia, Vietnam, and China. In this region, the concern is
insufficient vaccine coverage. Only 20–50% of
all flocks were vaccinated in China, and only
40–60% in Vietnam (22, 27). Though no
outbreaks were reported in vaccinated flocks,
any H5N1 virus found into these flocks may be
disseminated further by vaccinated poultry-like
virus shed by asymptomatically infected ducks,
which is only protected against severe illness
(28).
Tarigan et al. (2018) showed that the
individual birds' HI titers in each flock are
meaningfully different from birds in other
flocks. They found that the field vaccination
effectiveness was highly farm-related and
variable (23). Using appropriately, vaccination
protected poultry against death and clinical
signs. Moreover, virus shedding was markedly
reduced in vaccinated birds, decreasing virus
transmission (29, 30), however full health care
is initial approach to avoid novel viruses or
isolates (31, 32, 33).
Based on our results, at least two vaccinations
are needed for providing satisfactory titration
and serum protection. Nevertheless, it is
essential to vaccinate repeat-edly to obtain
higher titers and avoid virus replication.
Moreover, the minimum headline required for
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Serological Monitoring of an Avian Influenza H5 Inactivated Vaccine in Broiler Turkey Farms

protection is not provided by a single vaccination. The following are suggested to improve
vaccination strategy outputs:1. Sero-Screening
of all vaccinated flocks to find the baseline and
silent infection, 2. Antigen tracking test (Realtime PCR) and periodic sampling for flock
monitoring, 3. Challenge studies to assess the
vaccine's efficacy on Iranian H5 circulating
strains, 4. Increasing vaccination coverage, 5Creating a program for removing the vaccine
policy, 6. Performing the HI test with Iranian
H5 Antigen.

Conclusion
Integrated with other control measures like
good monitoring and biosecurity programs,
vaccination is an appropriate and powerful
instrument for supporting AI eradication or
controlling programs in countries endemically
infected.
Therefore, the regular post-vaccination surveillance was performed by the Iranian Veterinary
Organization (IVO), and the flocks were evaluated for silent infections.
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